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A rudiation evaluation was performed on LF411MH (Op Amp) to determine the tetal dose tolerance of these parts,
A brief summary of the test resnits ts pravided helow. For detailed information, refer to Tables I through IV and
Figure 1.

The tatal dose testing was performed using a cobalt-60 gamma ray source, During the radiation testing, eight parts
were irradiated under bias (sec Figure 1 for bias configuration), and two paris wets used as control samples. The
total dose radiation levels were 5, 10, 20, 30, 50, 75 and 100 krads*. The dose rate was between 0.08 and 1.32
krads/hour, depending on the total dose level {see Table 11 for radiation schedule). After the 100 krad irradiation,
parts were annealed at 25°C for 168 hours, after which the parts were annealed at 100°C. for 168 hours. Afler each
radiation exposure and annealing treatment, patts were electrically tested according to the test conditions and the
specification limits** listed in Table [OL

All parts passed initial electrical measurements, All irradiated pasts passed all electrical and functional tests up to
and including the 30 krad irradiation level. At the 50 krad irradiation fevel, all parts exceeded the maximum
specification limit of & 200 pA for +Ibias and -Ibias, with readings in the range of 458 1o 557 pA and 293 to 425
PA, respectively. In addition, all parts exceeded Lhe maximum specification limit of +100 pA for Tio, with readings
in the range of 132 to 145 pA.

After the 75 krad irradiation, the same failures continued but with slightly lower valucs for +Ibias (290-371 pA)
and slightly higher values for -Thiss (466-524 pA). The readings for lio were approximately the same.

After the 100 krud irradiation, the same failures continued, with readings for +Ibias slightly higher again and
readings for -Toius upproximately the same. All but two parts {S/N 56 and 59) recovered to within specification
litnils for lio, with readings for /N 56 and $% being -125 and -102 pA, respectively,

After annealing for 168 hours at 25°C, the samc failures continued for +Ivias and -Ibias, with readings in the
ranges of 301-554 pA and 385-486 pA, respectively, S/N 56 1ead 169 pA for lio, S/N 58 marginally exceeded the
specification limits for Jio, with a reading of 103,34 pA, and $/N 59 recovered to within specification Hmits for Tio,

After annealing for 168 hours at 100°C, no rebound effects were chserved.

*The term rads, as used in this document, means rads(silicon). All mdiation levels cited are cumulative,
**These are manufacturer's non-irradiation data specification limils. No post-irradiation limits were provided by
the manufacturer at the time these tests were patformed.
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Table 1V provides a summary of the mean and standurd deviation values for each patuneler afier different
irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon requesi. If you have any questions, please call me at
(301) 731-8954.

ADVISORY ON THE USE OF THIS DOCUMENT

15 information cootained in thus dwaumenl has been developed solely for the purpase of providing
gencral gnidance to employees of the Guddard Space Flight Conter (GSFC).  This documenit may be
distributed outside GSFC only =8 » courlesy lo other povernment agencies and contractors, Any
distribution of this decument, v application ur use of the informaticn contained harein, ja expressly
eanditional vpon, and is subyject to, the lollowing understandings and limitations:

{&) Tha infremation was developed for general guidance only and is subject te change at any time;

(B} The infarmation was developed under unique O8FC Laboralory conditions which may differ
substantially from antside conditions;

(¢} GIIC does oot warrant the awcurary of the information when applied or used under other then
unique GEFC Jaboyatory comdilions;

{d) The intormatics should net e construed as a representation of product performance by gither GSFC
<r the manufachrey;

{5} Meither the Uniicd Slales povernment nor any person acting on behalf of the United States
governunst assanes aay Eability resulting from the application or uas of the information.



TABLE 1. Part Information

Generic Part Number: LF411

FIISE

Fart Number: T.F411MH

FUSE

Control Number: 11121

Churge Nnmber: C44492

Manulaciurer: Nulional Semiconducion
Lot Daie Code: 9212B

Quantity Tested. 10

Serial Number vl

Conirol Samples; 30, 51

serial Mumbers of

Radiation Sample: 52, 53,54, 55, 56, 57, 58, 59
Fart Funclics: Op Amp

Part Technology: RiFET

Package Style: &-pin TOx

Test Equipment: AS40

Test Engineer: C. Nguyen

* No radiation telerance/hardness was guaranteed by the mannfacturer for this part.
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TABLE I1. Radiation Schedule for LF41 I1MH

EVENTS DATE
1) INITIAL ELECTRICAI, MEASUREMENTS 07/13/94
2) 5 RAL} IRRADIATION (0.08 KRADS/HOUR) 07/15/94
POST-5 KRAD ELECTRICAL MEASUREMENT 07/18/94
3) 10 KRAD IRRADIATION (0.28 KRADS/HOUR) 07119/94
POST-10 KRAD ELECTRICAL MEASUREMENT 07/20/94
4} 20 KRAD IRRADIATION (0.53 KRADS/BOUR) 07/20/94
POST-20 KRAD ELECTRICAL MEASUREMENT 07/21/94
5) 30 KRAD IRRADIATION (9.53 KRADS/HOUR) 07/21/94
POST-30 KRAD ELECTRICAL MEASUREMENT 07/22/94
6) 50 KRAD IRRADIATION (0.31 KRADS/HOUR) 07/22/84
POST-50 KRAD ELECTRICAL MEASUREMENT 0112544
7) 75 KRAD IRRADIATION (1.32 KRANS/HOUR) 07/25/94
POST-75 KRAD ELECTRICAL MEASUREMENT 0°7/28/94
8 100 KRAL IRRADIATION (1.25 KRADS/HOUR) 07/28/94
POST-75 KRAD ELECTRICAL MEASUREMENT 07129794
9) 168-HOUR ANNEALING @25°C 07/20/04
POST-168 HOUR ANNEAL EI.ECTRICAL MEASUREMENT (18/05/94
10} 168-HOUR ANNEALING @100°C# 08/05/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 08/12/94

PARTS WERE TRRADIATED AND ANNEALED UNDER BIAS, SEE FIGURE 1.

*High temperature annealing is performed to acccicfatc long term time dependent effecis (TDE), namely, the
"rebound” effect due to the growth of interface statcs after the radiation exposure.  For more information on the
need 1o perform this test, refer o MIL-STD-881D, Mcthod 1019, Para, 3.10.1.
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Table TII. Electrical Charactenstics of LF41 TMH

Test Name Minm. Max.
Idd 15 0 mA 3.40 mA
Iss 15§ -3.40 mA 0 mA
+Vo 10 12.00 V -
-Vo 10 - -12.00 V
Vie -2.00 mv 2.00 mv
+Ibias -200 pA 200 pA
-Tbhias -200 pA 200 pA
Tio -100 pa 100 pa
Avs 2K 25 V/ov -
CMRR 70 dB -
+PSRR 70 dB -
-P5RR 10 dB -
+5R 8V -

| -3k 8v -




TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for LF41 1MH /1

Totel Dose Exposure (krads) ! Anr=zaling
-nitials 5 12 237 g 50 75 100 168 h»s 16¢ hre

Spec. Lir. /7 @25°( @.0a°C
Faramzte=s min  max sd sd =d - mean  sd |mean  scC
Idd_15 ma| 0 3.4 .08 .o8 TR . Es | e e FEE a9 | i _oe
I=s 15 ma|-3.4 .08 .cd 08 paeEEERs Ee e 5 . T .08
+Ve 13 vl 12 a i [ B TS 5 a0 o
-Vo_ 10 v .as .as .08 A . T . =Y . 4] Los S IILE
Vio mv; -2 .35 .41 A7 e . : . . f451 .55 ;
+Ibias pal-200][23q 1.3 16 18 % e T G
-Ibias .pA|-200[230 fpZea] 12 11 15 BE AT B #ag a0
Iio CPA|-1001100 ED 21 5.4 & e i
Avs 2k V/mV| 25 BT 77 42 a8
ZMRE cB| 7 9.9 10 11
+PSRR -dB| 70 2.5 2.9 3.a
-PSRR -d3| 7a ET 1.l 3.0
+5R V[ B 34 41 [aeo 55
-5R I .26 21 e e

1/ The mean and standard deviation wvalues werse caleulated over the eight pa>te irradiated in this testing.
-he control samples remained constant throughout the testing and ie not included in this tabls.

-

2/ These are manufacturer's non-irradiated data sheet specificaticn limiks. Ko post-irradiacion
limits were provided by the manufacturer at the time the tests were parformed.

3/ The radiation sensitive parameters were +ibias, -ibias and iio.



Figure 1. Radiation Rias Circuit for LE411MH
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